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PRELIMINARY NOTE ON THE ECOLOGY OF THE 
EARLY JUVENILE LIFE OF THE UNIONIDAE. 

F. B. ISELY. 

During the past four years the writer has given considerable 
time to the field study of the Unionidae. A number of puzzling 
questions have arisen as to the relative importance of the various 
ecological factors that contribute to the environmental complex 
of these animals. Among the most important of these factors, 
we may mention bottom conditions, water content, stream vol- 

ume, stream fluctuations, relation to fish and natural enemies. 
In connection with this work, much difficulty was experienced 

in finding young mussels for study and experimentation. I have 
collected many specimens from the size of a nickel to a quarter 
but mussels under the size of a dime have been rare. A number 
of experienced field workers have spoken to me of a similar 
difficulty in finding juvenile specimens. 

In order to avoid any misunderstanding, I may state that by 
"early juvenile life" I mean the period following the time when 
the mussel completes the parasitic stage and leaves the fish to 
lead an independent life, until it is about the size of a dime or 
about fifteen millimeters in length. This would cover, in most 
species, approximately the first year of independent existence. 
Other periods may be designated as later juvenile and adult life. 

The glochidium stage has received considerable study. Our 
knowledge of the parasitic period has been recently cleared up 
and extended by the careful investigations of LeFevre and Curtis.2 
The later juvenile and adult life has received the aftention of 
hundreds of students. The scattering and meager references 
in the literature, to the early juvenile stages, give us little infor- 
mation on this important period in the life history of the mussel. 

During the past summer, while working on the Red River Mussel 
1 Published by permission of the U. S. Commissioner of Fish and Fisheries. 
2 "Reproduction and Parasitism in the Unionidae," George LeFevre and Winter- 

ton C. Curtis, Journal of Experimental Zoology, Vol. IX., No. i, September, I9IO, 

pp. 79-11 5. 
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Survey for the Bureau of Fisheries, I found a fairly good number 
of species in the early juvenile period of development. The 
distribution and ecology of these young mussels seem to me to 
be of special interest. Furthermore, the facts in regard to their 
habitat seem to clear up some ecological perplexities concerning 
the adult ecology of the Unionidae. 

Thirty-two specimens are here especially considered, these 
were attached to rocks and pebbles by a functional byssus. 
These mussels, representing nine species, were found in three 
different rivers and in four localities. The situations, however, 
were similar. Twenty-nine of these specimens weigh less than 
five decigrams; of this number twelve weigh under one decigram, 
and ten are under nine millimeters in length. 

The thirty-two specimens represent the following species:1 

(i) Lampsilis luteola, two; (2) Lampsilis fallaciosa, one; (3) 
Lampsilis parva, four; (4) Lampsilis gracilis, three; (5) Plagiola 
elegans, one; (6) Plagiola donaciformis, sixteen; (7) Anodonta 
imbecillis, two; (8) Ptychobranchus phaseolus, two; (9) unnamed 
species, one. 

The first of these specimens was secured on August 20, 19I10, 

in the Kiamichi River, near Fort Towson, Oklahoma. While 
working in a gravel bed, Owen Horne, one of our party, called 
attention to an unusually small mussel attached to pebbles by 
a byssal thread. After a search for about two hours we secured 
eight specimens with byssus, representing four species. These 
specimens were found in a coarse gravel bed, the pebbles being 
from one fourth to one inch in diameter. The water was fairly 
swift, and from one to two feet in depth. The byssus of these 
specimens was variable in length, sometimes several inches long, 
and often connecting three or four small pebbles. Sometimes 
the byssus spread into several branches at the place of attach- 
ment. The young mussels were best secured by taking up hand- 
fuls of gravel and looking for the thread. The byssus is strong 
enough to support the mussel in a rapid current, and will sustain 
the weight of a number of small pebbles, without breaking. 

On August 30, 1910; five more specimens were secured in the 
1 Most of the specimens have been examined by F. C. Baker and L. S. Frierson, 

making sure of the identifications. 
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Little River, near Garvin, Okla. One of these specimens, found 
by E. C. Johnston, of our party, was attached by .the byssus to 
the shell of a large Quadrula pustulosa. An observation of this 
kind is described by Kirtland.' 

During the afternoon of August 30, we again investigated a 
portion of the Kiamichi River. near Roby, Okla. Here we secured 
fourteen specimens; ten of these I secured in about half an hour, 
one time bringing up three specimens with a handful of gravel. 
Here again the environment was typical, fairly swift water, 
coarse gravel, and rocks. 

A search for young mussels was also made in Blue and Boggy 
rivers, but failed to yield specimens with functional byssus. 
However, a number of mussels under twelve millimeters were 
secured, representing Quadrula pustulosa, Quadrula lachrymosa, 
Quadrula coccinea. In the Washita River, near Davis, Okla., 
on September 2, we secured the last of our young mussels for the 
summer. Five specimens were found in swift water about two 
feet deep. One of these was under three millimeters in length 
and weighed .005 of a gram. 

In the following table I show species, locality, weight in grams, 
length, height, and breadth in millimeters, of ten of the thirty- 
two specimens: 

Species. Weight. Length. Height. Breadth. Locality. 

I. L. luteola ....... .4I I4.5 9.2 5.9 Kiamichi R., Aug 30, 1910. 
2. L. fallaciosa ... i- 3.5 6 3.4 Kiamichi R., Aug. 20, I9IO. 
3. L. parva ....... .035 7 3.8 2.3 Kiamichi R., Aug. 20, 19IO. 
4. L. gracilis ..... .47 22.5 9.9 4.1 Little R., Aug. 30, I910. 
5. A. imbecillis . . .055 7.1I 3.5 I.I Kiamichi R., Aug. 30, I910O. 
6. P. phaseolus ... .15 I2.4 5.6 2.7 Little R., Aug. 30, 19IO. 
7. P. elegans ..... .I75 9.6 6.9 4.5 Kiamichi R., Aug. 30, 19IO. 
8. P. donaciformis. .005 2.9 I.5 I.I Washita R., Sept. 2, I910. 
9. P. donaciformis. .oI 5.6 3 1.9 Kiamichi R., Aug. 30, I910. 

io. Unnamed sp . . . .014 5 3.3 2.3 Little R., Aug. 30, I910O. 

The facts noted above are closely related, not only to the 
ecology of the juvenile mussel, but also to the ecology of the 
adult. 

I. They indicate the conditions essential for the most successful 
growth and early development of the Unionidae. This kind of 

"Fragments of Natural History," J. P. Kirtland, American Journal of Science, 
Vol. 39, I840, pp. I66-I68. 
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an environment gives a constant supply of oxygen, and sufficient 
food; is frequented by suitable fish; is free from shifting sand 
and silt accumulation. Those mussels that drop from the fish 
in these favorable situations develop in large numbers, while 
the less fortunate, that drop in shifting sand and silt, die early. 

2. In the study of the ecological factors that are inimical to 
mussel life, more attention should be given to the consideration 
of the juvenile habitat. Absence of gravel bars and stony 
situations may sometimes explain the scarcity of the Unionidae 
in certain streams and lakes where frequently water content has 
been thought the chief unfavorable factor. 

3. It is a well known fact that in many streams certain stretches 
of mud-bottom are found loaded with mussels, while other areas, 
in the same stream, equally favorable from the standpoint of 
the habitat of the adult mussels, have only scattering specimens. 

This distribution of the adult may be explained by the as- 
sumption' that the average mussel seldom travels far up or down 
the stream from the place where it begins successful develop- 
ment. Stretches favorable for juvenile development thus come 
to be the centers of dispersal in the streams where they occur. 
As a result, areas of mud-bottom near these favorable habitats, 
become loaded with mussels by migration. 

4. In the study of the life history of the Unionidae, we may 
consider the embryonic, the glochidia, the parasitic, the early 
juvenile, and the adult as distinct periods for separate and special 
study. 

UNIVERSITY PREPARATORY SCHOOL, 
TONKAWA, OKLAHOMA. 

November 25, I910. 

1 This assumption is fairly well established, by experimental study that I have 
been carrying on for some time, and will be discussed in a later paper. 
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